PIWIL1 Is Expressed in the Canine Testis, Increases with Sexual Maturity, and Binds Small RNAs.
Spermatogenesis is a highly regulated process leading to the development of functional spermatozoa through meiotic division and subsequent maturation. Recent studies have suggested that a novel class of Argonaute proteins, known as the PIWI clade, plays important roles in multiple stages of spermatogenesis. PIWI proteins bind specific small noncoding RNAs, called PIWI-interacting RNAs (piRNAs). These piRNAs guide the PIWI-piRNA complex to retrotransposon targets that become expressed during meiosis. Retrotransposons are subsequently silenced, either through PIWI "slicer" activity or through PIWI-directed methylation of the retrotransposon locus. Most mammalian studies have employed mouse models where sterility follows PIWI inactivation. The goal of this study was to characterize canine PIWIL1 to determine whether expression pattern and functional characteristics support a similar function in that species. Canine PIWIL1 cDNA is a 2.6-kb transcript that encodes an 861-amino acid protein showing high homology to other mammalian PIWIL1 proteins and containing features consistent with PIWI family members (PAZ, PIWI domains). Analysis of PIWIL1 protein and transcript levels revealed that PIWIL1 expression is limited to the testes and is associated with sexual maturity, with mature dogs showing higher levels of PIWIL1 expression. Immunohistochemistry demonstrated expression primarily in seminiferous tubules and confirmed higher levels of PIWIL1 in mature dogs. Functional characterization by RNA immunoprecipitation demonstrated that canine PIWIL1 binds short RNAs consistent in size with piRNAs (27-32 nucleotides). Together, these studies represent the first characterization of a PIWI protein in the dog and suggest that it is a functional piRNA-binding protein most highly expressed in the mature testes.